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Abstract

This paper demonstrates that population diversity and its adverse effect on social cohesion have a robust,

causal, positive effect on the carbon emissions of sufficiently rich economies. An examination of geocoded

data on emissions from fossil fuels reveals that such results holds at a subnational level as well. The doc-

umented effect of diversity operates through its impact on mistrust and on heterogeneity in preferences,

which suggests a social dimension that must be contemplated when setting a strategy to curb human’s

carbon footprint.

JEL: O110, Q50, Q52, Z130
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In the past decades, people across the globe have become increasingly aware of the capacity of hu-

mans to either alleviate or aggravate the rise in global temperatures. On the one hand, the claim

that humans bear a responsibility in the warming of the globe has become a consensus among the

academic community (Cook et al, 2013). On the other, there has been an outbreak in the public’s atten-

tion on concepts such as ‘carbon footprint’ and on ways of administering such phenomena (Turner,

2014). Albeit such consciousness, and despite an increasing number of international summits and

conferences designed to tackle such problem, countries have failed to achieve substantial reductions

in anthropogenic carbon emissions, the human-made gas that contributes the most in transforming

global temperatures.

The literature on human’s carbon footprint has focused on its proximate economic determinants.

It has thus explored the relationship between economic growth and pollution (Dietz and Rosa, 1997;
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Raupach, et al, 2007), the role of economic incentives (Nordhaus, 2015; Stavins, 2011), and the extent

to which some socioeconomic factors as population, urbanization, and trade may affect pollution

(Halicioglu,2009; Kasman and Duman, 2015; Hémous, 2016).

Notwithstanding these contributions, the literature has yet to establish the extent to which so-

cial cohesion affects said global challenge. First, following Stavins (2011), global climate change

constitutes the ultimate commons challenge. Second, higher levels of cohesion -as measured by

lower diversity and/or fragmentation- have been associated with increased homogeneity in pref-

erences and with higher levels of social trust (Ashraf and Galor, 2013). Hence, lower population

diversity/fragmentation should facilitate coordination and cooperation when it comes to the use of

commons. Particularly, it should facillitate the abatement of carbon emissions, thereby explaining the

global variation in the release of said pollutant into the atmosphere.

When unveiling such relationship, however, it is important to keep in mind the reason why the

concentration of atmospheric carbon dioxide may be considered the ultimate common: Its detriment

is more slow and less noticeable than with any other common -thereby exacerbating the coordination

problem-, while the opportunity costs of avoiding such deterioration may be sizable, particularly

for the poorest nations, as it has involved employing -or foregoing- resources that could be vital

in the short-run for the implementation of needed social programs. One would thus expect lack of

social cohesion to severely curb efforts in solving the emissions problem in wealthy economies, while

playing an insignificant role for those nations facing a big opportunity cost of foregoing economic

gains.

The starting point of this document is thus twofold: On the one hand, the idea that repsonses

towards the environmental problem have differed depending on the level of wealth of each country,

an argument widely shared by both economists and other social scientists (Guha, 2000; Ho, 2006;

Nixon, 2011, Nordhaus, 2015; Stavins, 2011). On the other, the documented effects of diversity on

trust and on heterogeneity of preferences (Ashraf and Galor, 2013b; Arbatli, Ashraf and Galor, 2015;

Galor and Klemp, 2017), making it less likely for the population of non-cohesive countries to achieve

an agreement when tackling the environmental challenge.

This document argues that sufficiently wealthy economies (as will be shown, those above the 30th

percentile in the distribution of income per capita) exhibit a strong relation between lack of cohesion

and higher levels of CO2. Further, an instrumental-variable analysis at various levels of analysis al-
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lows to ascertain that such relation is both robust and causal. This implies that policies aimed at

tackling social divisiveness and fostering social capital could prove crucial in a broader strategy

aimed at curbing human’s effect on climate change. The remaining of the document is structured as

follows: Section 1 reviews related literature. Section 2 discusses the main variables that will be em-

ployed in the analysis. Section 3 presents and discusses the main results, which are divided into (i)

cross-country (ii) repeated cross-country and (iii) cross section at a sub-national level. Section 4 ex-

amines the mechanisms through which diversity may affect emissions. Finally, section 5 summarizes

the main results and concludes.

1 Related Literature

The economics literature has identified carbon emissions as a commons problem that is particularly

susceptible to free-riding. Economic agents within countries contaminate without internalizing the

costs of their actions, as the damages of emitting mainly fall outside the boundaries and the tem-

porality in which such actions take place (Nordhaus, 2015; Stavins, 2011). This diagnosis points to

solutions aimed at aligning the proper incentives so that social costs are internalized when choosing

how much carbon to oust into the environment. Hence, the policy avenues explored by the literature

range from a system of sanctions and duties at an international scale (Acemoglu et. al., 2011; Hé-

mous, 2016, Nordhaus, 2015), to efficient taxing policy capable of facilitating internalization of costs

without excessive distortions on economic activity (Barrage, 2016; Golosov et. al., 2014). Further, the

literature has highlighted that the success of such measures is determined by the composition of

clean vs. polluting activities at the time of implementation, and by the exhaustibility of the inputs

needed for the latter (Acemoglu et al., 2012; Hémous, 2016). This paper complements the existing

findings by considering a different dimension, and demonstrating that the collective problem is cru-

cially determined by social cohesion, which is understood in this document as a category capturing

social coordination and cooperation at a national and subnational level. Hence, a solution to the

environmental problem related to carbon emissions should not exclusively focus on incentives, as

those measures may not tackle -and could even worsen- the underpinnings of cohesion (Bowles &

Polanía-Reyes, 2012).

At an empirical level, the literature has identified an array of variables that significantly affect
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pollution and that must be contemplated when designing policies to tackle carbon emissions. One of

the cornerstones of this literature is the direct link between pollution and the extraction and employ-

ment of fossil fuels. Following Hoel et. al. (1996) and Withagen (1994), these constitute preeminent

reasons behind the accumulation of anthropogenic carbon emissions. Accordingly, the relevance of

the industrial/manufacturing sector in the economy is an important reason behind human-made

emissions, as such economic segments have historically been extensive users of polluting energy

inputs. This explains why a significant effort has been placed at identifying profitable and efficient

alternative sources of energy that are less harmful for the atmosphere.1

The literature has also examined the relevance of several variables affecting carbon pollution. In-

ternational trade is one of such factors, as the degree of openness has been both empirically and the-

oretically established as a determinant of per capita emissions (Halicioglu,2009; Hémous,2016; Kas-

man and Duman, 2015). The degree of a nation’s urbanization, on the other hand, constitutes another

key variable investigated by economists, as highly-urbanized nations (through a higher concentra-

tion of individuals and polluting-activities) tend to experience higher levels of CO2 contamination

(Kasman and Duman, 2015). In addition to the environmental problem posed by agglomeration and

population density in urban areas, the level of population itself constitutes a key driver of pollution;

Casey and Galor (2017) find that curbing the carbon footprint while avoiding negative outcomes on

the economy is achievable through policies that target population growth, as lower levels of popula-

tion have been empirically linked to both lower levels of per-capita CO2 and higher level of income

per capita.

Building upon the above, this document draws from the growing literature on the economic ef-

fects of diversity and fragmentation (Ashraf and Galor, 2013a and 2013b; Alesina et. al., 2003; Alesina

et. al., 2016; Desmet and Wacziarg, 2012) to show that the global environmental problem is also sus-

ceptible to lack of cohesion. Further, this document exploits Ashraf and Galor (2013)’s measure of

population diversity to show its robust and significant role as a driver of emissions across and within

countries, and thus contributes to the growing literature documenting the various spheres for which

such measure has been found to be a key determinant, including conflicts (Arbatli et al., 2015), the

emergence of autocratic regimes (Galor and Klemp, 2017), within-group productivity (Ashraf et. al.,

1Nuclear energy constitutes one of such efficient, profitable, alternative sources of energy. However, due to reasons
beyond the scope of this article -some of which are also related to environmental concerns-, this source has not become a
widespread source of energy.
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2015), and specialization (Depetris-Chauvin and Özak, 2017).

In addition to the above literature, this research is also a contribution to the literature amongst po-

litical ecologists and environmental historians. Nixon (2011) argues that there is a division between

a “Global South” and a “Global North”, and that the understanding of the environmental problem

and its solutions significantly differs between one and another. Guha (2000) claims that ever since a

global environmental problem has been identified, governments across the “Global South” have pri-

oritized economic security for their population over solutions to the environmental problem, whilst

their counterpart has identified the problem but failed to solve it. Consistent with such line of argu-

ment, this document reveals that the role of fragmentation/divisiveness in explaining CO2 pollution

becomes salient as income increases. Further, it provides empirical grounds for the arguments high-

lighting a global division when it comes to the social and political understandings of -and attitudes

towards- the environmental challenge.

2 Introducing the Variables of Interest

The main outcome variable assessed by this document is per capita CO2 emissions on a yearly ba-

sis. At a national level, this comes from the Carbon Dioxide Information Analysis Center at the Oak

Ridge National Laboratory, which is available in the World Bank databases. At a subnational level,

the data comes from the Fossil Fuel Data Assimilation System (FDDAS), a high-resolution estima-

tion of global fossil fuel CO2 emissions developed by Asefi-Najafabady et. al. (2014), which has been

made available to the public. Other relevant outcome variables that are also exploited include the

OECD/IEA estimates of the percentage of total energy consumption coming from renewable sources,

and information on the ratification of the Kyoto Protocol from the United Nations Framework Con-

vention on Climate Change. The appendix contains a detailed description of the variables employed,

along with the corresponding summary statistics.

As stated earlier, the working hypothesis is that lack of cohesion within a country facilitates

higher levels of emissions, as it is associated with lower coordination and cooperation. By proxying

for the difficulty of societies in agreeing and acting against the environmental threat, measures that

capture lack of cohesion should thus be positively associated with higher levels of per capita CO2

emissions. However, this relation is expected to also be mediated by the country’s wealth, as the lat-
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Table 1: Effect of Cohesion on Carbon Emissions as Income Increases

Note: Using OLS regressions, this table demonstrates the positive effect of various measures of diversity/fragmentation on countries’ emissions as
income increases. All terms of the interaction are accounted for, but only the coefficients of the interactions are presented as they are the relevant ones.
Heteroskedasticity robust standard errors reported in parentheses. *** denotes p<0.01, ** p<0.05, and * p<0.1

ter crucially determines the capacity of countries to transition into less-polluting economic activity

(Greenstone and Jack, 2015). This implies that the relevance of social fragmentation in explaining

carbon emissions should show up empirically as income increases, as captured by a positive and

significant \beta in the regression below:

ln(CO2.p.c)i = α + β{Cohesioni ∗ ln(GDP.p.c)i}+ δCohesioni + ϑln(GDP.p.c)i + εi (1)

Should the envisioned relationship hold in the data, one would expect this basic correlation to

hold when employing various measures of cohesion within a society. As a starting point for the anal-

ysis, it is thus critical to assess the performance of critical measures developed by the literature in

such direction. Table 1 reports the effects of Ashraf and Galor (2013)’s Population Diversity, Alesina

et. al. (2003)’s Ethnic Fractionalization and Religious Fractionalization, Desmet et. al. (2009)’s Eth-

nolinguistic Fractionalization, Reynal-Querol (2002)’s Polarization, as well as Fearon et al. (2003)’s

Cultural Divisivness, when interacted with the log value of a country’s income per capita.

These results, although simple correlations, provide reassuring evidence that various measures of

cohesion as income increases exhibit a significant relation with carbon emissions at a country level.

Five of the six measures (Population Diversity, Ethnic Fractionalization, Religious Fractionalization,

Cultural Divisiveness, and Ethnolinguistic Fractionalization) exhibit a robust correlation when in-

teracted with income per capita, with Ashraf and Galor (2013)’s measure capturing a more sizable
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Table 2: Horse Race among various measures of Cohession

Note: This table shows the results after performing a horse-race among the interaction of various measures of diversity/fragmentation and income,
and shows that Population Diversity has the strongest and most significant effect on carbon emissions as income increases. All terms of the interaction
are accounted for, but only the coefficients of the interactions are presented, as they are the relevant ones. Heteroskedasticity robust standard errors
reported in parentheses. *** denotes p<0.01, ** p<0.05, and * p<0.1

effect than the rest. Considering such consistent positive relation between cohesion and carbon pol-

lution as income increases, it becomes critical to test which of these measures achieves the strongest

effect (both statistically and economically). This can be seen in Table 2, which essentially presents

the results from a horse-race between the various measures of cohesion. It is notable that Population

Diversity preeminently captures the most significant and sizable effect on emissions per capita, both

when doing a pairwise comparison and when assessing the strength of the entire set of measures

together.

All in all, Population Diversity constitutes the strongest measure in capturing the effect of cohe-

sion on emissions as income increases. Hence, as the identification strategy will be based on such

variable, a word of analysis on it is needed at this point. Ashraf and Galor’s measure is on first

instance based on measured genetic diversity, which essentially computes the probability of two

individuals being genetically different when focusing on a spectrum of genetic traits, and consider-

ing for each of these traits the frequency of occurrence of its variants. Such observed diversities are

calculated for each country’s set of indigenous ethnic populations.

On a second instance, and to avoid problems of the measure’s endogeneity arising from move-

ment of populations across space, the authors develop an indicator termed ’ancestry adjusted pre-

dicted diversity’, which exploits the serial founder effect linked to the ’Out of Africa’ Hypothesis: The

idea that populations migrating farther apart from East Africa, the birthplace of the Homo Sapiens,
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carry smaller subsets of the genetic admixture, and are thus less genetically diverse. They arrive at

it by calculating the genetic diversity that is predicted by an adjusted measure of migratory distance

from East Africa; the authors generate a weighted average of the migratory distances of each of the

groups composing a country’s contemporary population, and use such averge distance to project a

contemporary degree of diversity. This will be relevant going further, as it will provide a clean in-

strument in assessing causality, which will be discussed with more detail in the following section. In

what follows, the relationship between this variable and carbon emissions is going to be examined

more closely to demonstrate not only a strong and robust relation at various levels, but also a causal

one.

3 Main Results

3.1 Cross-National Results for the Year 2000

The correlations presented in the prior section show that the effect of cohesion on carbon emissions

becomes stronger as income increases. However, both the economics literature (Nordhaus, 2015;

Greenstone and Jack, 2015) and the environmental literature from other social disciplines (Guha,

2000; Nixon, 2011) stress an income segmentation of the globe when it comes to the capacity and

willingness of countries to tackle the carbon emissions’ problem. Incorporating this dimension to the

envisioned relation, one should expect cohesion to be critical in explaining the carbon pollution for

those countries that have both sufficiently high income and sufficiently low social opportunity costs

of fostering a transition towards greener forms of economic activity. Conversely, cohesion (or lack

thereof) should play an insignificant role in explaining carbon emissions from poor countries, as the

necessary condition for it to be a critical -namely, sufficient economic wealth- has not been met for

such societies. Testing these ideas thus requires assessing whether there is an income threshold after

which diversity’s effect becomes salient, and whether such segmented relationship is both robust

and causal. Table 3 allows to establish a reasonable income threshold fter which population diversity

becomes critical. This segmentation will enable a deeper scrutiny into the differentiated effects of

diversity across the globe.

Diversity exhibits a marginal negative effect on emissions in the whole sample, which then be-
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Table 3: Population Diversity’s Effect by Income Threshold

Note: This table shows how Population Diversity’s significant effect on varies as low-income countries are excluded from the sample. Specifically, it
shows that Population Diversity is not a significant correlate of emissions when contemplating the whole globe, and suddenly becomes economically
and statistically significant when excluding the countries below 30th-percentile threshold in the global income distribution. Heteroskedasticity robust
standard errors reported in parentheses. *** denotes p<0.01, ** p<0.05, and * p<0.1

comes positive and stronger as non-wealthy economies are excluded from the sample. The data

shows that the 30th percentile of income per capita constitutes a reasonable threshold upon which

one may observe a shift in the relevance of cohesion. The document will henceforth exploit a dummy

segmenting ‘high-income’ (i.e., sufficiently wealthy) from ‘Low-Income’ (i.e., non-wealthy) economies,

depending on whether the country is above or below the 30th percentile of income in the year 2000.

The results from this segmentation, however, are also robust to other forms of categorization: Assum-

ing the low v.s. high-income categorization provided by the world bank, or changing the cutoff to

be the 35th percentile, for example, lead to almost identical results. Table B in the appendix presents

results under such alternatives.

Considering the above, the following specification will be tested separately for high and low

income countries:

ln(CO2.p.c)i = α + βPDiv + δln(GDP.p.c)i + ϑ′Xi + εi (2)

With i being a country, PDivi its measure of Population Diversity,ln(GDP.p.c)i its GDP per capita

in dollars of the year 2000, while Xi a vector of potential confounders. The latter includes conti-

nent fixed effects, covariates capturing the effect of institutions, geographical controls, and further

covariates that may systematically affect the results. Geographical controls include terrain’s rugged-

ness, absolute latitude, temperature, precipitation, elevation, and indicators for landlocked and is-

land countries, all of which may systematically affect emissions by imposing specific conditions to

economic activities.

On the other hand, institutional controls include indicators for the legal origins of each country -

which provide a framework that may differentially facilitate the implementation of changes required
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Table 4: Effect of Population Diversity for High and Low-Income Countries

Note: Using OLS regressions, this table shows the significant and robust effect of Population Diversity on the emissions of sufficiently rich economies.
Population Diversity appears to be significantly related to emissions even after the inclusion of proximate social and economic correlates. Conversely,
diversity appears to be insignificant when explaining emissions of low-income countries.High Income corresponds to countries above the 30th per-
centile in the distribution of income. Continental FE controls for belonging to either America, Africa, Asia, Europe or Oceania. Legal Origins FE
indicates whether the country has its legal structure founded on either the British, French, German, Scandinavian or Socialist antecedent. Geographical
controls include terrain’s ruggedness and its square, absolute latitude, dummies for landlock and island, temperature, precipitation variability, average
elevation and its squared, and indicators for landlocked and island countries. GDP Composistion includes the share of output that corresponds to
agriculture, industry and services. Heteroskedasticity robust standard errors reported in parentheses. *** denotes p<0.01, ** p<0.05, and * p<0.

to curb emissions-, extent of democracy -which may systematically affect the success of the institu-

tional channels through which environmental concerns are heard and agreed upon-, along with both

schooling and scientific articles -which may affect the consciousness regarding the environmental

challenge and thus the likelihood of actions against it-. Finally, further controls include variables dis-

cussed in Section II, including: the degree of urbanization, population, trade openness, the economic

composition of GDP (i.e., the participation of services, industrial and agricultural activities), and oil

rents (as measured by the difference between the value of production at international prices minus

the costs of oil-production for the specific country) as a share of GDP. Table 4 presents the results of

this specification.

Overall, the effect of diversity on carbon pollution for wealthy economies appears to be pos-

itive, significant, and robust to the sequential inclusion of the controls pointed by the literature.

Conversely, the effect appears to be insignificant for non-wealthy economies. This provides reas-

suring evidence in favor of the relationship hypothesized by the political ecology/environmental

history literature, suggesting different social determinants of the environmental problem across the
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globe. Further, despite an initial decrease in size, the coefficient accompanying population diversity

stabilizes after further inclusion of relevant covariates. Following the estimated effect from the speci-

fication with the full set of covariates (column 4), a 1 percentage point increase in predicted diversity

is associated with an increase of 6.8 percent in emissions per capita for the set of wealthy countries.

Figure 1 below plots the conditional and unconditional relation between diversity and emissions for

the set of wealthy economies, visually corroborating the robust relation between these variables as

envisioned in this document.

Figure 1: Relation Between Population Diversity and Carbon Emissions.

Panel A. Unconditional relation Panel B. Conditional relation

Note: These figures depict the unconditional and conditional relation between Population Diversity and Carbon Emissions of countries above the 30th
percentile of the global income distribution.

The segmented-sample analysis allows to assess causality at a country level, which can be achieved

by instrumenting appropriately for Population Diversity. Following Ashraf and Galor (2013), ad-

justed migratory distance crucially accounts for the mass-displacements and migrations in the colo-

nial and post-colonial periods. Hence, employing a measure that does not account for such colonial

movements -i.e., a precolonial unadjusted distance from East Africa to the centroid of each country-,

should be correlated with the adjusted measure whilst arguably being uncorrelated to contemporary

measures of CO2 emissions through all channels different than Population Diversity. Indeed, other

studies (see Arbatli, Ashraf, and Galor, 2015; Galor and Klemp, 2017) have successfully employed

precolonial migratory distance as an instrument for contemporary population diversity. As in those

investigations, there is no reason to refute the exclusion restriction from holding in this case. Table 5

presents the results from the instrumental-variable analysis

Such results provide evidence in support of a causal effect of population diversity on carbon

emissions for the set of sufficiently-wealthy economies, while proving to be systematically irrele-
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Table 5: Instrumental Variable Analysis

Note: With an instrumental-variable’s approach, these 2SLS regressions demonstrate that the significant effect of Population Diversity on the emis-
sions of sufficiently rich economies is a causal one. Conversely, diversity appears to be insignificant when explaining emissions of low-income
countries.High-Income corresponds to countries above the 30th percentile in the distribution of income. Continental FE controls for belonging to
either America, Africa, Asia, Europe or Oceania. Legal Origins FE indicates whether the country has its legal structure founded on either the British,
French, German, Scandinavian or Socialist antecedent. Geographical controls include terrain’s ruggedness and its square, absolute latitude, dummies
for landlock and island, temperature, precipitation variability, average elevation and its squared, and indicators for landlocked and island countries.
GDP Composistion includes the share of output that corresponds to agriculture, industry and services. Population Diversity is instrumented using
unadjusted migratory distance from East Africa to the centroid of each country. Heteroskedasticity robust standard errors reported in parentheses. ***
denotes p<0.01, ** p<0.05, and * p<0.1

vant for the set of non-wealthy ones. It should be noted here that the well-identified IV-estimates

appear to be substantially higher than those from the OLS estimates. One potential explanation for

this higher estimator comes from the fact that pollution and environmental degradation on a broad

sense -of which carbon emission is a key component- have been a burden suffered by specific sub-

groups within societies. This has been the object of a critical field within environmental activism and

studies, which among others has denounced that some ethnicities and racial groups have been sys-

tematically targeted as bearers of pollution (Cole, 1994; Braun and Kisting, 2006; Braz and Gilmore,

2006). This would imply that populations across the globe may have been subject in the past century

to a homogenizing pressure from pollution, resulting in a downward bias in the OLS estimates of

diversity on pollution.

The segmentation between wealthy and non-wealthy economies can be explored further through

an estimation that incorporates a high-income dummy and assesses the relevance of population di-

versity when interacted with such dummy:
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ln(CO2.p.c)i = α + β{PDivi ∗ HighInci}+ ψPDivi + ϑHighInci + γ′Xi + εi (3)

Following this document’s argument, one should expect β to be positive, sizable and significant,

while ψ to be insignificant throughout. The specification above does not include income per capita as

a covariate to avoid concerns of the results being driven by collinearity. It should be noted, however,

that the results are qualitatively no different when including such covariate, as shown in Table B in

the Appendix. Reassuringly, as shown in Table 6, diversity appears to be relevant only for wealthy

economies, a result that survives the inclusion of all relevant controls.

Table 6: Results from Specification following Eq. (3)

Note: Using OLS regressions, this table shows that the results of including a high-income dummy for the complete set of countries are consistent with
the segmented-sample results. The dummy ’High Income’ takes the value of 1 if the country is above the 30th percentile in the distribution of income.
Continental FE controls for belonging to either America, Africa, Asia, Europe or Oceania. Legal Origins FE indicates whether the country has its legal
structure founded on either the British, French, German, Scandinavian or Socialist antecedent. Geographical controls include terrain’s ruggedness
and its square, absolute latitude, dummies for landlock and island, temperature, precipitation variability, average elevation and its squared, and
indicators for landlocked and island countries. GDP Composistion includes the share of output that corresponds to agriculture, industry and services.
Heteroskedasticity robust standard errors reported in parentheses. *** denotes p<0.01, ** p<0.05, and * p<0.1

Specification (3) yields consistent results when examining other outcome variables that are re-

lated to emissions. As shown in Tables C and D in the appendix, diversity of high-income countries

appears to be strongly associated to lower usage of renewable sources of energy in the economic

activity, while it also appears to be strongly associated to a reduced likelihood of a quick signature

and ratification of the 1997 Kyoto protocol.
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3.2 Pooled Cross-Section Analysis

Up until this point, the document has exploited data from the year 2000 in establishing a significant

and causal effect of population diversity on emissions for the set of wealthy countries. To assess

further such segmented effect, the relation can be tested using data between 1970 and 2012. Crucially,

the ‘High-income’ category can now be granted a time-varying nature: HighInci,t assumes the value

of 1 only after the country’s income per capita surpasses the 30th percentile threshold established for

the year 2000. This time-varying indicator allows to control for both unobservable time-unvarying

characteristics and time-specific shocks, thus enabling cleaner and more precise estimates.

Further, this wider span can be exploited in assessing causality. Although societies have had an

environmental consciousness well before modern times, consciousness on the magnitude and reach

of the human-made pollution started to consolidate among the scientific community during 1970’s,

after Rachel Carson’s seminal work Silent Spring, and subsequently with the study commissioned

by the Club of Rome to MIT titled Limits to Growth (Guha, 2000). Albeit an increasing scientific

consensus on the worldwide environmental challenges associated with increased economic activ-

ity, common knowledge on the responsibility of humans in the making of climate change though

the concentration of carbon dioxide in the atmosphere materialized only after 1991, year in which

the first truly global environmental summit was announced and corresponding preparation from

all countries began (Guha, 2000). Named as the Rio Earth Summit, this gathering unambiguously

informed policy makers and the public around the world of the perils associated to high levels of

carbon emissions.

For the purposes of this paper, the fact that such generalized knowledge came after 1991 im-

plies that the lower levels of cooperation and coordination resulting from high diversity of wealthy

economies should become salient specially after such year. The following estimation is aimed at cap-

turing such time-specific effects:

ln(CO2.p.c)i,t = α + β{PDivi ∗ HighInci,t ∗ PostRiot}+ ψ{PDivi ∗ HighInci,t}+ ϑ{HighInci,t ∗

PostRiot}+ µHighInci,t + λ′{PDivi ∗ γt}+γt + δi + εi,t (4)

Where, as above, PDivi is the population diversity of country i, HighInci,t is the time-varying

dummy that takes the value of 1 if country i at time t had an income above the income-threshold de-

termined above, and PostRiot is a dummy that takes the value of 1 for all years after the Rio Summit
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(1992 and onwards). The specification also accounts for country fixed effects δi, time fixed effects γt,

and an interaction of the latter with population diversity. A significant, positive, and sizable β is to

be expected, while ψ should be marginal if not insignificant (diversity mattered mainly after the Rio

Summit). The results of such estimation are reported in table 7, below:

Table 7: Repeated Cross-Section

Note: Using Pooled OLS regressions, this table shows that the robust effect of Diversity the emissions of rich economies materialized after there was
common knowledge if the environmental challenge, which happened after the 1992 Earth Summit in Rio de Janeiro. (High Income)i,t is a time-varying
dummy that takes the value of 1 at the year t in which country i has an income per capita greater than the income per capita corresponding to the 30th
percentile of year 2000. (Post Rio)t takes the value of 1 when the observation corresponds to a year after 1991 (when notification and preparation for the
summit began). The Non-Soviet sample involves all countries that were not either direct signatories of the Warsaw Pact or under the direct influence
of the Soviet Union. Country FE and Time FE correspond to country and time fixed effects, respectively. Pop.Div*Time FE controls for the time-varying
effect of diversity. The individual terms of all interactions are accounted for in each specification. Heteroskedasticity robust standard errors clustered
at the country level are reported in parentheses. *** denotes p<0.01, ** p<0.05, and * p<0.1

Columns 1 and 2 report the estimation without including interactions with the Post-Rio dummy,

while columns 3-5 include such interaction. All columns incorporate a time-varying categorization

for non-wealthy and wealthy economies, and thus allow to control for country-specific characteris-

tics and for time-specific shocks. Columns 1 and 2 show that if the time-specific nature of cohesion

is disregarded, diversity from high income countries is only weakly associated to higher emissions.

What’s more important, Columns 3 and 4 show that, after controlling for unobservables, the diver-

sity of wealthy economies becomes economically and statistically relevant precisely after the Rio

Summit, corroborating the hypothesis that such effect is the result of both lack of coordination and

cooperation from wealthy non-cohesive societies. Finally, one could argue that the timing of the Sum-

mit coincided with the aftermath of the fall of the Berlin Wall and the Soviet Union, and that better

quality in information-systems and reporting from such economies could thus be driving the results.

Column 5 tackles such concern by excluding from the analysis those countries that were either signa-

tories or under the direct influence of the Warsaw Pact, showing that the results are almost identical.
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Figure 2: Yearly Effect of Diversity

Panel A. High Income Countries Panel B. Low Income Countries

Note: This figure shows the timming of Diversity’s effect to be in 1992 and thereafter, which coincides with the Rio Summit of 1992. Dotted line
represents the estimators for each of the years of a regression of emissions per capita on Population Diversity and log GDP per capita. Grey line
represents a 97.5% confidence interval. The vertical red line marks 1992, the year of the Earth Summit at Rio.

This robust result survives the inclusion of further covarites, as shown in Table D in the appendix,

which exhibits the results when including various such as population, income, urbanization and

trade.

The sizable and significant effect following the Rio Summit can be illustrated by plotting the

yearly estimates of the effect of diversity on per-capita CO2 separately for wealthy and non-wealthy

economies (i.e., by plotting the β coefficients for the years 1970-2012 from equation 2). As shown in

Figure 2, the point estimate for wealthy economies is characterized by a mild increase between 1970

and 1991, after which it experiences a sizable increase due to the Rio Summit. Conversely, the point-

estimate for non-wealthy economies oscillates around 0 and is insignificant for the most part of the

period.

3.3 Subnational Analysis

Up until this point the document has unveiled a significant, robust and causal effect of population

diversity on carbon emissions for the set of wealthy economies. A relevant question that follows

is whether such relation holds exclusively at a macro-level, or whether it may be found at a finer

granularity. Answering such question poses a different set of empirical challenges, as subnational-

level data for both the outcome and the independent variables become a must. This is specially

challenging when it comes to diversity, as there are no global measures of population diversity at

a subnational level that could promptly enable a direct and consistent test of the relation at a finer

level of observation.
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Figure 3: Subnational Data for Europe

Panel A. Emissions at the Grid Level

Panel B. Migratory Distance from East Africa to Each Grid

Note: These figures depict the spatial distribution of emissions from fossil fuels and migratory distance from East Africa in Europe. The continent was
divided in artificial grids of 100km x 100km. Source: Carbon Emissions from Fossil Fuels come from the Fossil Fuel Data Assymilation System (FFDAS)
as developed by Asefi-Najafabady et. al. (2014).
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Notwithstanding this challenge, one may exploit the theoretical underpinnings of Ashraf and

Galor’s population diversity when proxying for it. Specifically, note that Population Diversity was

constructed by projecting measured diversity with an adjusted measure of migratory distance from

East Africa, provided the tight inverse relation between these variables. Hence, proxying diversity

with migratory distance from East Africa enables reduced-form estimates that may capture the effect

of cohesion (or lack thereof) on emissions. Crucially, if diversity is driving emissions of high-income

regions, one would expect a tight negative association between migratory distance and emissions at

the grid level.

This approach, however, gives way to a new set of concerns that must be addressed empirically.

Specifically, it is not possible to retrieve accurate average adjusted migratory distances to the centroid

of all grids for those continents that received massive amounts of migrants and displaced people in

the colonial and postcolonial era, as it is impossible to reconstruct the exact physical occupation

from such incoming population at a very fine level of granularity. This implies that America and

Oceania are not well suited for an investigation of the relation between diversity and carbon emis-

sions through the proposed proxy strategy. Analogously, the lack of knowledge on the exact pattern

of African occupation by the homo sapiens, which is particularly sensible to data of the precise site(s)

in which the species emerged, impede a use of migratory distance as a proxy within such continent.

This leaves only two of the three ‘Old World’ continents as candidates for the empirical examination,

namely Europe and Asia.

Considering the overarching argument of the document, Europe arises as the best candidate to

examine the subnational relation between migratory distance and carbon emissions. As opposed to

Asia, Europe is a high-income region with relatively high quality and less heterogenous institutions.

Hence, the empirical examination proceeds by focusing on the latter, and subdividing it into grids of

100km x 100km. To seek consistent results with the initial cross-national results, the data examined

corresponds to the year 2000. Figure 3 illustrates the geographical distribution of carbon emissions

from fossil fuels per square meter, which points to their responsiveness to the distribution of eco-

nomic activity within the continent.

In examining the impact of diversity on emissions at this level of granularity, however, it is crucial

to note that average emissions per squared meter (instead of per capita measures of emissions) arise

as the key outcome variable to examine. This follows from potential economies of scale in the us-
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age of energy resources from both individuals and firms, which mechanically would lead to a larger

(and misleading) emissions per capita for those grids with low population. Consider, for example,

the per capita emissions of two grids that starkly differ in their population, but that are otherwise

inhabited by people undertaking the same actions and choices. Provided economies of scale in the

usage/consumption of energy, the per capita measure of emissions would misleadingly indicate that

the grid with low population has a higher proclivity towards contamination, when in fact the behav-

ior pertaining individual-level emissions would be identical. The empirical assessment that follows

thus examines the relation between Migratory Distance from East Africa and average emissions per

square meter:

ln(CO2)i,t = α + βln(MigratoryDist)i + ψln(luminosity)i + ϑXi + εi,t (5)

As noted, here the unit of observation i corresponds to a grid of 100km x 100km within Europe,

and ln(CO2) corresponds to average emissions per squared meter, although an alternative specifi-

cation focusing in per capita emissions yields qualitatively identical results (see table H in the ap-

pendix). Further, ln(Migratory Distance) is the distance from East Africa to the centroid of the grid,

provided a geographical path that mimics that of the homo sapiens into Europe. Such specifica-

tion also accounts for economic activity as proxied by luminosity of nightlights (Henderson et. al.,

2012), population, and a complete set of geographical covariates including temperature, precipita-

tion, absolute latitude, ruggedness, wind, and distance to coast. Table G in the appendix documents

the robustness of the results if an alternative measure of migratory developed by Galor and Klemp

(2017)2 is employed .

2I thank Oded Galor and Marc Klemp for facilitating the algorithm with which such accurate distances where com-
puted.
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Table 8: Effect of Migratory Distance on Carbon Emissions at a Subnational Level

Note: Using OLS regressions at the level of artifical grids (100km x 100km), this table demonstrates that the positive effect of Diversity on emissions in
rich economies holds at a subnational level, considering the strong documented association between Population Diversity and migratory distance from
East Africa. Carbon Emissions from Fossil Fuels come from the Fossil Fuel Data Assymilation System (FFDAS) as developed by Asefi-Najafabady et.
al. (2014). Country FE includes fixed effects for all European countries. Geographical Controls include Geographical controls include absolute latitude,
temperature, ruggedness, distance to coast, precipitation, area, and wind. Heteroskedasticity robust standard errors clustered aat the country level
reported in parentheses. *** denotes p<0.01, ** p<0.05, and * p<0.1

The results, contained in Table 8, provide further credence to the hypothesis maintained through-

out the document, as the migratory distance to each grid exhibits a robust negative relation with

emissions from fossil fuels, even after the inclusion of country fixed-effects, along with a complete

set of geographical controls. As shown in Table I in the Appendix, this empirical result is not ex-

plained through the effect of migratory distance on regional specialization on polluting activities (as

in Depetris-Chauvin and Özak, 2017), as it survives the inclusion of the share of regional economic

production that comes from industrial activities when examining data at the NUTS 2 level within Eu-

rope. This, along with the tight inverse relation between migratory distance and population diversity,

further supports the idea that cohesion locally affects the capacity of regions to abate emissions in

high-income regions, thereby leading to the established aggregate relation between diversity and

CO2 pollution.

A concern arising from the results above is that migratory distance may be capturing other spatial

confounders that are not related to diversity, and are thus a result of hidden factors unrelated to the

main argument maintained throughout this document. One of such potential spatial confounders,

for example, would be given by the sensitivity of trade to distance -as provided by iceberg costs, for

example-. Table 9 addresses such concern by examining the relation between emissions and the dis-

tance from various sites to the centroid of each grid. Specifically, it includes the aerial distance from

Addis Ababa, which despite being correlated to migratory distance from East Africa, fails to capture
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all relevant information relative to the exodus of the homo sapiens from Africa, which by contrast is

incorporated in the computation of migratory distance. Reassuringly, the aerial distances from differ-

ent locations appear to be insignificant when explaining emissions, which provides further support

to the validity of the proxy strategy employed in this section and thus to the overarching argument

of the document.

Table 9: Falsification Test

Note: Using OLS regressions at the level of artifical grids (100km x 100km), this table demonstrates that the proxy for Diversity, migratory distance
from East Africa, has an effect on emissions that are not observable on other measures of distance that are unrelated to the exodus of the homo sapiens
from East Africa and thus carry little effect on Diversity. Carbon Emissions from Fossil Fuels come from the Fossil Fuel Data Assymilation System
(FFDAS) as developed by Asefi-Najafabady et. al. (2014). Country FE includes fixed effects for all European countries. Geographical Controls include
Geographical controls include absolute latitude, temperature, ruggedness, distance to coast, precipitation, area, and wind. Heteroskedasticity robust
standard errors clustered aat the country level reported in parentheses. *** denotes p<0.01, ** p<0.05, and * p<0.1

4 Mechanisms

As argued throughout the document, lack of cohesion -as measured by population diversity- ham-

pers the ability of societies to tackle climate change due to its negative effect on coordination and co-

operation. Conversely, altruism or prosociality do not constitute necessary channels through which

diversity operates; the noxious effects of emissions are globally pervasive, and by focusing on high-

income regions we de facto excluding those countries for which such marginal cost is below the

marginal benefit of massively emitting carbon (and for which, as shown above, the effects are in-

significant). A natural step in corroborating the relevance of coordination and cooperation would

thus consist in examining whether indeed one observes a negative legacy of diversity on trust and

on preference heterogeneity -both of which critically affect the proposed mechanism-. In doing so, it

is also important to examine whether empirically accounting for such chanels reduces the economic

and statistical predictive power of Population Diversity.
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This section adresses this issue by examining second generation migrants whose parents come

from the same country in the European Social Survey, and examining the relation of their ancestry’s

Population Diversity and their responses. At a first instance, the noxious effect of such variable on

trust is tested by looking at its relation to the questions “Would you say that most people can be

trusted, or that you can’t be too careful in dealing with people?” and “Would you say that most

of the time people try to be helpful or that they are mostly looking out for themselves?”. Both of

these questions were answered on a 0-10 scale, with 10 being a strong yes to both trust in people

and in their willingness to help. As shown in columns 1-4 in Table 10, Population Diversity from the

country of origin is significantly and robustly associated with lower trust and lower belief in others’

helpfulness, proving the critical noxious effect that diversity may have on cooperation.

Further, this issue maps into a lack of trust in multilateral organisms, as shown by the negative

and robust relation between ancestry’s diversity and the answers to the question “Please tell me on

a score of 0-10 how much you personally trust the United Nations” (Columns 5-6). The latter entails

a lack of trust in the most emblematic multilateral organism, and the one responsible for facilitating

action against climate change. Hence, the negative effect of diversity on cooperation is both local and

global.

Table 10: Effect of Population Diversity on Trust

Note: Using OLS regressions to examine responses in the European Social Survey from second generation migrants, this table shows the persistent
effect of Population Diversity on mistrust both on peers and on multilateral organisms. Second generation migrants whose parents come frome the
same country are considered. Individual controls are respondents’ age, age squared, a dummy for being single, and years of education. Controls for
country of origin are latitude, precipitation, roughedness and roughedness squared, elevation and elevation squared, and dummies for island and
landlocked, log gdp and log gdp squared. All specifications account for country and survey-round fixed effects. Hetetoskedasticity robust standard
errors clustered at the country level are reported in parentheses. *** denotes p<0.01, ** p<0.05, and * p<0.1

Cooperation and coordination are also negatively affected by the impact that population diver-

sity has on heterogeneity of political and environmental preferences. Such heterogeneity can be cap-
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Table 11: Effect of Population Diversity on Preference Heterogeneity

Note This table shows the results of OLS estimations with different weights to demonstrate the legacy of Population Diversity in increased hetero-
geneity over both political and environmental preferences. Heterogeneity in preferences over such dimensions is captured by computing the standard
deviation in responses measutring concern over the environment and left-right political inclination. Regressions reported in columns 1-2 and 4-5 weight
each of the country-of-origin observations proportionally to the number of respondents with such ancestry. Regressions reported in columns 3 and 6
grant the same weight to all observations, but only considers those observations with more than 20 respondents. Geographical controls include ter-
rain’s ruggedness and its square, absolute latitude, dummies for landlock and island, temperature, precipitation variability, average elevation and its
squared, and indicators for landlocked and island countries. Heteroskedasticity robust standard errors reported in parentheses. *** denotes p<0.01, **
p<0.05, and * p<0.1

tured by calculating the variability in responses from people sharing common country of ancestry.

Specifically, heterogeneity may be captured by calculating the standard deviation in the responses of

second generation migrants, for each country of origin, to questions about their political inclination

(left-right on a 0-10 scale), and about their ideological similarity to people who care about the envi-

ronment (“very much like me”–“not like me at all” on a 0-6 scale). Hence, if the mechanism set forth

by this document were to hold, the diversity from each country should exhibit a positive relation

with the variability in the responses of subjects with ancestry in such countries.

As shown in Table 11, the positive effect of diversity on the heterogeneity of political and en-

vironmental preferences show up in the data -both when doing a weighted regression and when

excluding countries of origin with few respondents. Further, the relation survives after the inclusion

of geographical controls from the countries of origins, which may systematically affect the cultural

legacies transmitted by parents to their children.

All in all, diversity appears to have a determinant role in explaining a culture of mistrust (both

on fellow citizens and on multilateral organisms) and on preference-heterogeneity (both political and

relative to environmental concerns). A final step in corroboratin mistrust and preference-heterogeneity

as mechanisms through which Population Diversity affects emissions would thus consist in account-

ing for proxies of these two dimensions in emprirical specifications examining such relation for
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Table 12: Corroborating Cooparation and Coordination as Mechanisms

Note This table shows the results of OLS estimations with different weights to demonstrate the legacy of Population Diversity in increased hetero-
geneity over both political and environmental preferences. Heterogeneity in preferences over such dimensions is captured by computing the standard
deviation in responses measutring concern over the environment and left-right political inclination. Regressions reported in columns 1-2 and 4-5 weight
each of the country-of-origin observations proportionally to the number of respondents with such ancestry. Regressions reported in columns 3 and 6
grant the same weight to all observations, but only considers those observations with more than 20 respondents. Geographical controls include ter-
rain’s ruggedness and its square, absolute latitude, dummies for landlock and island, temperature, precipitation variability, average elevation and its
squared, and indicators for landlocked and island countries. Heteroskedasticity robust standard errors reported in parentheses. *** denotes p<0.01, **
p<0.05, and * p<0.1

sufficiently-rich economies. Table 12 moves in such direction by examining the effect of including

such covariates on the estimated effect of Population Diversity on carbon emissions. Should these

mechanisms be relevant, one would observe reductions in the econonomic and statistical estimated

effect of Population Diversity.

The results of Table 12 show that there is indeed a diminishing of the importance of Diversity

as a driver of carbon pollution when accounting for mistrust on peers, mistrust on multilateral or-

ganisms, and heterogeneity in environmental preferences. Columns 2-3 and 5-8 show that, after ac-

counting for mistrust, the effect of a one-percent increase in Diversity on emissions falls by nearly 0.9

percent. Analogously, Columns 8-9 show a decrease of nearly 1.2 percentage points in the effect of

a one-percent increase in Diversity after accounting for heterogeneity in environmental preferences.

Notably, when simultaneously accounting for the three mechanisms as in Column 11, the effect of

Population Diversity becomes only marginally significant and the economic impact of a one percent

increase of this variable falls by nearly 1.4 percentage points. This provides strong support to the

claim that Diversity’s adverse effect on carbon emissions materializes through reduced cooperation

and coordination.
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5 Conclusion

This document unveils the significant role of social cohesion in determining the cross-country vari-

ation in carbon-emissions. Exploiting a measure of population diversity developed by Ashraf and

Galor (2013), which measures lack of cooperation and coordination within a country, this paper doc-

uments a robust positive effect of lack of cohesion on the emissions of wealthy countries. Further,

this relation seems to be causal, as demonstrated by an instrumental analysis that exploits the exoge-

nous nature of the migratory distance from East Africa in the exodus of the homo sapiens from such

continent. The results of a repeated cross-section corroborate the above, demonstrating that diversity

became relevant precisely after there was global common knowledge of the responsibility of humans

in the making of a highly CO2-concentrated atmosphere.

Exploiting a second layer of analysis, the document also shows that the relation between cohesion

and emissions is present at a subnational level. This is appears to be the case after examining the

robust negative effect of migratory distance from East Africa on average emissions from fossil fuels at

a grid level in Europe. The result, which holds only for migratory distance but not for aerial distances

from various sites, further corroborate the strong link between migratory distance and diversity.

Finally, the document provides credence to lack of coordination and cooperation as the mecha-

nisms that explain the negative effect of diversity on anthropogenic carbon emissions by examining

responses from second generation migrants in Europe. Crucially, population diversity appears to

explain a culture of mistrust and of heterogenous preferences, which maps into lack of trust on mul-

tilateral organisms -those responsible of leading and enforcing climate action-, and into increased

heterogeneity relative to environmental issues. By proving the empirical relevance of the social di-

mension, this document thus complements the environmental economics literature and suggests that

a comprehensive strategy aimed at curbing carbon emissions must not disregard cohesiveness and

more broadly social capital.
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Table I

Variable Description

Cross-Country Variables

• Log(CO2 p.c in 2000): Is the emission of Carbon Dioxide in metric tons per capita for the year

2000. Taken from the Carbon Dioxide Information Analysis Center at the Oak Ridge National

Laboratory.

• Log(GDP pc in 2000): The log value of the per-capita value of the Gross Domestic Product, in

current US Dollars, at a country level. Taken from the World Bank.

• Predicted Diversity Ancestry Adjusted: Is the Expected Heterozygosity for each country that

is predicted by the relation between migratory distance from East Africa (adjusted by compo-

sition of population by region of ancestry) and the observed population diversities for indige-

nous populations across the globe. Taken from Ashraf, Quamrul, and Oded Galor (2013), “The

’Out of Africa’ Hypothesis, Human Genetic Diversity, and Comparative Economic Develop-

ment,” American Economic Review, 103(1), pp. 1-46.

• Religious Fractionalization: Measures the religious heterogeneity of a country’s population,

measured as 1 minus de Herfindahl index of religious group shares. Taken from Alesina, A.,

A. Devleeschauwer, W. Easterly, S. Kurlat, R. Wacziarg (2003), “Fractionalization,” Journal of

Economic Growth, 8(2), pp. 155—194.
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• Ethnic Fractionalization: Measures the ethnic heterogeneity of a country’s population, mea-

sured as 1 minus de Herfindahl index of ethnic group shares. Taken from Alesina, A., A. De-

vleeschauwer, W. Easterly, S. Kurlat, R. Wacziarg (2003), “Fractionalization,” Journal of Eco-

nomic Growth, 8(2), pp. 155—194.

• Linguistic Fractionalization: Measures the linguistic heterogeneity of a country’s population,

measured as 1 minus de Herfindahl index of linguistic group shares. Taken from Alesina, A.,

A. Devleeschauwer, W. Easterly, S. Kurlat, R. Wacziarg (2003), “Fractionalization,” Journal of

Economic Growth, 8(2), pp. 155—194.

• Cultural Divisiveness: Measures is calculated by subtracting from 1 the linguistic resemblance

of two individuals taken at random from a country. Taken from Fearon, James D (2003), “Ethnic

and Cultural Diversity by Country”, Journal of Economic Growth, 8(2), pp. 195-222.

• Polarization Index: Measures the ethnic polarization index as computed by Reynal-Querol.

Taken from Reynal-Querol, Marta. “Ethnicity, Political Systems, and Civil Wars.” Journal of

Conflict Resolution, 2002, 46(1), pp. 29–54.

• Oil Revenues (Share of GDP): Value of gains from national export of oil, net of all costs, as a

share of Gross Domestic Product. Taken from the World Bank.

• Democracy (Polity IV – Extent): Score ranging from 0 to 10 capturing the strength of democracy

in the country. Taken from the Polity IV Project (Marshall et., al, 2014).

• Schooling (Avg. Years of): Average number of years of educational attainment in the country of

interest. Taken from the United Nations Development Program portal.

• Scientific Articles: Measures the average number of scientific articles per thousand inhabitants.

Taken from the World Bank.

• Trade (Share of GDP): Captures the value of imports and exports as a percentage of GDP. Taken

from the World Bank.

• Ethnic Inequality: Measures the inequality in economic activity across ethnicities within a coun-

try. Taken from Alesina, A., S. Michalopoulos and E. Papaioannou (2016). “Ethnic Inequality,”

Journal of Political Economy, 124(2), pp. 428-288
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• Urbanization: Captures the percentage of a country’s inhabitants that live in cities. Taken from

the World Bank.

• Population: Absolute number of inhabitants within a country. Taken from the World Bank.

• Ruggedness: Identifies topographic heterogeneity, averaging across grid cells that are not cov-

ered by water within a country. Taken from Nunn, Nathan, and Diego Puga (2012), “Rugged-

ness: The Blessing of Bad Geography in Africa.” Review of Economics and Statistics, 94 (1), pp.

20–36.

• Temperature: Mean yearly temperature in countries for 1950–2000. Taken from WorldClim—Global

Climate Data.

• Precipitation: Average precipitation within a country in millimeters for 1950-2000. Taken from

WorldClim—Global Climate Data.

• Precipitation variability: Variation of yearly precipitation within the country for 1950–2000.

Taken from WorldClim—Global Climate Data.

• Elevation: Average elevation of the country above sea level. Taken from WorldClim – Global

Climate Data.

• Island dummy: Identifies whether a country shares a land border with another country or not.

Taken from the CIA’s World Factbook. Landlocked: Identifies whether a country shares a border

with the ocean or not, as reported by the CIA’s World Factbook.

• Legal Origins: A series of dummies capturing the origin of the country’s legal system (French,

Anglo, German, Scandinavian or Socialist). Taken from La Porta, Rafael, Florencio Lopez-de

Silanes, Andrei Shleifer, and Robert Vishny (1999), “The quality of government”, Journal of

Law, Economics, and organization, 15(1), pp. 222–279

• GDP Composition: Variables capturing the sectorial composition (agriculture, industry, and

services) of a country’s economic activity. Taken from the World Bank.

Subnational Results in Europe
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• ln(Migratory Distance): Measures the log value of the distance, in thousands of kilometers, that

would have to be covered by humans from Addis Ababa to the centroid of each of the grids,

conditional on a transit through Egypt, mimicking the exodus path of the Homo Sapiens from

Africa.

• ln(Migratory Distance, Galor & Klemp 2017): Employs an algorithm developed by Galor and

Klemp (2017) in calculating the migratory distance of the Homo Sapiens into all regions of the

world, which capture potential effect in terms of effective distance of geographical accidents

and water bodies.

• ln(Carbon Emissions per square meter, 2000): Captures the logarithm value of the average kilo-

gram emissions of carbon emissions from fossil fuels per square meter in 2000 for each grid.

Taken from the Fossil Fuel Data Assimilation System.

• ln(Carbon Emissions per square meter, 2010): Captures the logarithm value of the average kilo-

gram emissions of carbon emissions from fossil fuels per square meter in 2010 for each grid.

Taken from the Fossil Fuel Data Assimilation System.

• ln(light intensity): Captures the logarithm value of the averaging luminosity at night observa-

tions across pixels per grid. Taken from the National Oceanic and Atmospheric Administration,

National Geophysical Data Center.

• Population: Captures the total number of inhabitants for each grid for 2000. Taken from Center

for International Earth Science Information Network, Columbia University.

• Ruggedness: Identifies topographic heterogeneity, averaging across grid cells that are not cov-

ered by water within a country. Taken from Nunn, Nathan, and Diego Puga (2012), “Rugged-

ness: The Blessing of Bad Geography in Africa.” Review of Economics and Statistics, 94 (1), pp.

20–36.

• Temperature: Mean yearly temperature in countries for 1950–2000. Taken from WorldClim—Global

Climate Data.

• Precipitation: Average precipitation within a country in millimeters for 1950-2000. Taken from

WorldClim—Global Climate Data.
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• Precipitation variability: Variation of yearly precipitation within the country for 1950–2000.

Taken from WorldClim—Global Climate Data.

Survey Data from European Social Survey

• People are trusted: Responses on a scale from 1 to 10 provided to the question “Would you say

that most people can be trusted, or that you can’t bee too careful in dealing with people?”, with

1 corresponding to a strong agreement with ‘you can’t be too careful’ and 10 being a strong

agreement with ‘most people can be trusted’

• People are trusted: Responses on a scale from 1 to 10 provided to the question “Please tell me

on a scale from 1 to 10 how much do you personally trust the UN”, with 1 corresponding to a

firm mistrust and 10 being a strong trust.

• People are helpful: Responses on a scale from 1 to 10 provided to the question “Would you say

that most people can be trusted, or that you can’t bee too careful in dealing with people?”, with

1 corresponding to a strong agreement with ‘you can’t be too careful’ and 10 being a strong

agreement with ‘most people can be trusted’

• Standard Deviation in Reported Concern over the environment by country of origin: The stan-

dard deviation, of the responses from people whose parents come from the same country of

origin, to following statement: “Now I will briefly describe some people. Please listen to each

description and tell me how much each person is or is not like you. Use this card for your

answer. She/he strongly believes that people should care for nature. Looking after the environ-

ment is important to her/him.” Respondents get to pick a number ranging from 1 (Very much

like me) to 6 (Not like me at all) Standard Deviation in left-right political inclination by country

of origin: The standard deviation, of the responses from people whose parents come from the

same country of origin, to following question: “In politics people sometimes talk of left and

right. Using this card, where would you place yourself on this scale, where 0 means the left and

10 means the right?”
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